Purpose: To understand trends, awareness, influences and barriers to eye donation in Indian society. Methods: This cross sectional study was conducted in Delhi from March 2017 to February 2018. About 10 hospitals collaborated with the Eye Bank under Human Cornea Retrieval Program (HCRP). Eye Bank recruited Eye Donation Counselors (EDCs) to approach family members of the deceased. A pretested questionnaire was used for this study. Irrespective of whether the next of kin of the deceased consented for eye donation or not, the option of participating in the survey was given. Results: Out of 473 potential donors identified, 407 (86%) next of kin consented to participate in the study. Of these, 388 (95.3%) were males and 19 (4.7%) were females. About 168 (41%) consented for eye donation and were assigned to donor group, while 239 (59%) participants refused eye donation and were assigned to non-donor group. Majority of the participants were siblings 170 (41.8%) of the deceased and the mean age of the deceased was 42.71 ± 17.56 years. The foremost concern before decision-making was transparency in how the cornea would be used (32.25%). The concern with regards to whether the body would remain intact after eye donation significantly decreased the probability of consent for eye donation. Conclusion: The study highlights that barriers to eye donation in India are not cultural or religious but more due to misinformation and proper utilization of the donated tissue. This study also emphasizes the pivotal role of EDC's in facilitating the eye donation movement. Blindness is a global health concern, with 90% of visually impaired residing in the developing world.
Blindness is a global health concern, with 90% of visually impaired residing in the developing world. [1] According to the World Health Organization (WHO), 80% of this blindness is either preventable or treatable. [2] Corneal blindness constitutes 5% of cases globally, and is second only to cataract and glaucoma. [3] In India, these numbers are expected to rise from 6.8 million to 10 million by 2020. [4, 5] It is understood that primary prevention strategies would be more cost effective in managing corneal blindness, but visual rehabilitation by corneal transplant still remains the mainstay of treatment for patients suffering from corneal blindness. [6] The Government of India has, through NPCB (National Programme for Control of Blindness), has tried to reduce the backlog of blindness through comprehensive eye care services, including corneal transplantation. [7] Over the years, the Eye Bank Association of India has made efforts to increase the corneal procurement rate. This currently stands at 49,000 per year, but still a lot needs to be done to combat the number of corneal blindness cases which are added every year, some studies suggesting that number to be as high as 30,000 cases every year. [8] [9] [10] It is estimated that 277,000 donor tissues are needed every year, and shortage of transplantable tissue is a subject that deserves much attention. [8] Eye donations can be enhance by increasing public awareness or, by understanding and overcoming the barriers to eye donation. Though the factors determining public attitude and awareness have been discussed at length over the past few years, [2, 6, [11] [12] [13] [14] [15] little has been done to understand the difficulties and barriers faced in this cause. Many eye banks have adopted Hospital Cornea Retrieval Programme (HCRP) where Eye Donation Counselors (EDCs) approach families and proactively counsel for eye donation. However, family's knowledge and beliefs significantly impact consent, which vary between 20-80%. [15] Knowledge and attitude of key family members play a major role in establishing a positive consent for eye donation. However, the outlook of the family members is variable following the loss of a dear one. The purpose of our study was to analyze the major factors and barriers towards consent for eye donation. The results identified could feed actionable nationwide information, education, communication and behavior-change strategies targeting donor families. This could result in an overall increase in the corneal donation rates.
Methods
Background, study design and approval This community based cross-sectional study was conducted in Delhi and surrounding areas (National Capital Region, NCR) from March 2017 to February 2018. The study was designed, initiated, and implemented by the in-house Eye Bank of a tertiary eye center in Delhi. The eye bank is an actively growing eye bank in New Delhi, India procuring more than 1,500 corneal tissues per year (unpublished data from the Eye Bank Association of India). About 10 multispecialty hospitals from Delhi dealing with all specialties of medicine, including emergency services and Intensive Care Units collaborated with the Eye Bank under the HCRP project. The Eye Bank recruited 6 EDCs for this project who worked as full time staff in close association with the HCRP partner hospitals. EDCs underwent training program at the beginning of their term, and were oriented to the workings of the Eye Bank, the HCRP program, way to approach the family members of the deceased to counsel for eye donation. The study was conducted in accordance with the tenets of Declaration of Helsinki and clearance from the Institutional Ethics Committee was obtained. Further details of Partner Hospitals and ECDs are available in Annexure 1.
Eye donation counseling
In event of any death, the hospital would contact the EDCs. The age and gender of deceased potential donor, cause and time of death were noted. The cause of death was categorized into two groups' namely pathological death, which included cases like cardiac arrest, heart attack, cancer, multiple organ failure. The second group was of accidental death, which included death due to murder; hanging, drowning, fall from height, fire and poisoning. EDCs approached the family members of the deceased to counsel for eye donation based on a pre-designated format of the eye bank. Recordings of the sessions were collected, and it can be made available on request. These deceased were designated as potential eye donors. If the next of kin was willing for eye donation, a written consent was obtained. In-situ corneo-scleral excision was performed under aseptic conditions in accordance with the eye bank protocol. Those who donated the eyes were assigned into donor group and those who did not give consent for eye donation were placed in the non-donor group.
Survey questionnaire
A pretested semi structured, self-administered (in a pilot study conducted in 35 participants) questionnaire was developed and used for this study (Annexure 1). Irrespective of whether next of kin of the deceased consented for eye donation or not, option of participating in the survey was given. If the person consented to participate in the study, a telephonic call was made 1-2 week after the first contact and the survey questionnaire was administered. Telephonic consent was taken and the audio calls were recorded for future reference. The respondents completing the survey were termed as participants. The demographic details of the participants in the survey were documented which included their age, sex, relationship to deceased, religion, knowledge about eye donation, willingness for eye donation, strongest influence for decision and barriers to eye donation. The respondents were asked specifically whether they were concerned about disfigurement of face following donation. In order to assess economic status, it is understood that consumption and material assets can be measured instead of income. This is termed as wealth index. We used the KoBoToolbox (Harvard Humanitarian Initiative, the Harvard TH Chan school of Public Health and the Brigham and Women's Hospital) to determine the wealth score of the participants. [16] [17] [18] [19] With this score, 5 wealth quintiles are created wherein the poorest 20% were placed in quintile 1, the second poorest in quintile 2, and so on. The tool used 13 survey questions, which were incorporated in our questionnaire.
Statistical analysis
Statistical analysis was performed using SPSS statistical software (SPSS version 21. Inc., Chicago, IL, (USA)). Patient demographics were reported as mean and standard deviation for continuous variables and percentages for categorical variables. Chi-square test was used to compare categorical variables and independent sample t-test was used to compare continuous variables between the two groups. Statistical significance was defined at a level of 5% (P < 0.05).
Results

Sociodemographic variables of the Potential donors
During the study period, a total of 473 potential donors were identified. Out of these, 407 (86%) next of kin consented to participate in the study. Of the 407 participants, 168 (41%) consented for eye donation and were assigned to the donor group, while 239 (59%) participants refused eye donation and were assigned to the non-donor group. Fig. 1 shows the mean age of the deceased was 42.71 ± 17.56 years (3 -92 years) of which 332 (81.57%) were males and 75 (18.43%) were females. Maximum eye donations were in the 32-52 years age group. Age did not have any correlation to willingness for eye donation (P = 0.64). Out of 407 deceased, 332 (81.57%) were males and 75 (18.43%) were females. In the donor group 31 (18.45%) were females and 137 (81.54%) were males. Most common cause of death was cardiac arrest (39.55%) followed by road traffic accident (22.85%) and hanging (20.63%). Out of the 407 deceased potential donors, 5 (2.98%) in the donor group and 1 (0.42%) in the non-donor group had expressed a wish for eye donation during their lifetime. Prior wish to donate eyes, however, had no effect on the family's decision for eye Figure 1 : Distribution of potential donors donation (P = 0.09). All of the 6 participants who had expressed their wish to donate eyes belonged to the fifth urban quintile in the wealth index. Tables 1 and 2 show the consolidated data of the potential donors and participants.
Sociodemographic variables of participants
Out of the 407 participants, 388 (95.3%) were males and 19 (4.7%) were females. The mean age of the participants was 39.78 ± 11.5 years. The age and gender was not significantly associated with the consent for eye donation (P = 0.23, P = 0.63). Amongst the 407 participants, 240 (59%) belonged to the 5 th socio economic quintile, followed by 137 (34%), and 27 (7%) in the 4 th and 3 rd quintiles respectively i.e. majority of the participants belonged to upper middle class. The socioeconomic status of the participants in terms of urban and national quintile also didn't have any impact on the consent for eye donation. Majority of the participants belonged to Hindu religion (375 (92%)) followed by Muslim (16 (4%)), Sikh (13 (3%)) and other religions. There was no significant difference in eye donation between the religious groups (P = 0.194). Majority of the participants were siblings 170 (41.8%) of the deceased followed by children 110 (27%), parents 72 (17.69%) and spouse 41 (10.07%). When parents were approached they consented 50% of the times for eye donation of their child. This was followed by siblings (42.9%), relatives (41.6%), spouse (36.5%) and children (34.5%). However, relationship of the person making the decision did not have any significant effect on the consent for eye donation (P = 0.29). Most of the participants consulted more than one individual.The decision for eye donation was mainly self-driven (36.97%), followed by consultations with relatives (33.52%) and parents (15.59%). The EDC who approached the next of kin significantly influenced the consents for eye donation (P = 0.05). Consulting the siblings (P = 0.03) was found to reduce the probability of consent. However, consulting anyone else (parents, child, relatives, others) was not associated with willingness for eye donation.
Awareness about eye donation and role of EDC
About 360 (88.45%) participants had heard about eye donation and 47 (11.55%) had never heard about it [ Fig. 2 ]. However, there was no statistical correlation between eye donation and prior awareness of eye donation (P = 0.13). Many participants had heard about eye donation from multiple sources. The most common source of information were healthcare facilities (34.96%), followed by friends and relatives (22.07%) mass media (14.45%), brochures (9.96%), social gathering (9.57%) [ Fig. 3 ] The counseling by EDC's influenced the consent in 277 (68%) donor families. The decision to donate eyes was the direct impact of the counseling by the EDC in 61 (15%) families. However 175 (43%) donor families were initially hesitant to consent, but the EDCs could clear their doubts.
Barriers to eye donation
The foremost concern before decision-making was transparency in how the cornea would be used (32.25%). The participants wanted corneas to be utilized for the purpose it was being Figure 2 : Participants who had heard of eye donation donated for and this lack of trust was found to be one of the most important factors influencing decision-making. Other concerns were family would be upset (27.38%), body should remain intact (23.67%), the fear that body would not be treated properly during eye donation (7.19%) and religious factors (2.7%). The concern with regards to whether the body would remain intact after eye donation (P < 0.05) significantly decreased the probability of consent for eye donation. Similarly, family becoming upset (P < 0.05), concerns on whether body would be treated properly (P < 0.05), and religious reasons (P < 0.05) also significantly impacted (negatively) the chance of getting consent for eye donation [ Fig. 4 ].
Discussion
For any community, increasing awareness amongst people about eye donation is essential, and understanding the trends and barriers that determine eye donation is of paramount importance. Most of the eye banks function on dual strategy of voluntary donations and proactive counseling of family members. The HCRP is a proactive approach wherein the EDCs actively counsel the families of the deceased for eye donation.
In our study counseling by EDCs influenced the consent in 68% of donor families. 15% of donor families said that their decision to donate eyes was the direct impact of the counseling by the EDC. However 43% donor families said that they were initially hesitant to donate but the EDCs could clear their doubts (discussion details available on request). This highlights the pivotal role of EDC's in enhancing eye donations in India. Tandon et al. highlighted similar pattern, where counseling teams in hospital mortuaries motivated families for eye donation. [11] In our study, 41% of the counseled families consented for eye donation. This is comparable to other Indian studies. [11, 15, 20, 21] However, the consent rates in developed countries like Singapore and Toronto were found to be 67% and 63%, respectively. [12, 22] This has been attributed to greater education level and higher socio economic status in the developed countries. [12] Our study was conducted in an urban area i.e. Delhi and the National Capital Region (NCR), and interestingly we did not find socio-economic status to influence consent for donation. This is in conformance with study by Tandon et al. [11] Probably, in India, cultural variations influence eye donation more than socio economic status, as opposed to the developed countries.
Awareness rates have been an important aspect of eye donation studies, and all major studies have spoken about this in great depth. [6, 11, 23, 24] 88.45% of our patients were aware about eye donation. This is high compared to other Indian studies and a study from Singapore where the awareness was found to be from 33% to 80%. [6, 2, 12, 13, 21] Various information portals have been described for patients to gather information from, and the most common source of information in our study was health care facilities. This signifies that healthcare staff is an important link in disseminating information about eye donation. The perception and knowledge of healthcare staff could help narrow the gap between potential, and actual donors. Mass media including television and newspaper were also noted as common source of information for eye donation. Hence, it would be prudent to increase information in these modes to further strengthen awareness leading to increased eye donations. Other studies have mentioned the importance of publicity campaigns and mass media in improving the awareness levels. [23, 25] We also feel that in today's day and age, the youth should be informed about eye donation through active publicity and advertisements on social media.
In our study, the mean age of the deceased was 42.7 years. We did not find age of the deceased to be statistically significant in relation to families agreeing for eye donation. However, it's seen in earlier studies that age is a significant factor for willingness towards eye donation. [6, 15, 26] Also, we categorized the cause of death into two groups-Pathological and accidental. The consent rate for eye donation in both groups was comparable. Accident deaths are always associated with greater emotional shock, as the grief of sudden and young demise is much more to the family members when compared with pathological deaths. But when the family members of accident death groups were counseled by EDCs for eye donation, their consent rate was similar to that of the pathological death group, signifying the pivotal role of EDCs and their proactive counseling.
There are about 95% of the participants in the study were males. In our society, where male members are the decision makers, this was an expected observation. This could also be because the male members of the family usually do all the legal formalities in the hospital and mortuary. However this was not the case in Australia, [24] highlighting the cultural difference between the two countries. In our study we found that when parents were approached they consented 50% of the times for eye donation of their child. The parents were more likely to donate eyes than when the siblings, relatives, spouse and children were the decision makers. In a similar study by Lowel et al. [14] mothers and fathers more likely to donate than siblings, and siblings more likely to donate than children and spouses. Most of the participants consulted more than one individual. This emphasizes the importance of family members' advice in Indian society and the need of counseling of several family members to increase consent for eye donation. In our experience, these are complex, emotional issues, and it is hard to predict the trend of consenting when the family is under such grief.
The barriers, which rest in the minds of the society, which prevent them from eye donation, were studied separately. The most frequent barrier (32.25%) was lack of surety that the donated tissue would be put to proper use. This included the thought of tissue being sold, wasted or illicit trafficking of the tissue. Tandon et al. also reported that 5% families expressed the fear of organ trafficking. [11] This barrier can be overcome by organizing eye donation fortnights where the recipients of corneal transplants express their gratitude and share their success stories. People were also concerned about the issues that 'body should remain intact' (23.67%), and fear that body would not be treated properly during eye donation 31 (7.19%). To tackle these issues continuous awareness programs, in the form of promotional advertisements and even official Internet platforms, giving adequate scientific knowledge about eye donation and encouragement should be promoted. All eye banks should be encouraged to shift to in-situ corneo-scleral rim excision instead of whole globe enucleation to minimize trauma to the body of the deceased.
Conclusion
The present study is one of the most comprehensive researches on the awareness, influences and barriers to corneal donation in a section of the Indian society. The study highlights that the barriers to eye donation are not cultural or religious but more due to misinformation and proper utilization of the donated tissue. There is a need to correct these misconceptions, which can be done by actionable nationwide strategies when devising information, education and communication tools to boost up the eye banking movement in India. This study also emphasizes the pivotal role of EDC's in facilitating the eye donation movement.
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